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1 

x 12 & ir k 5 fc«irni«Es n&*»«>«#sas»H« 

[0 0 0 1] 

s^jwofcRafcH-r*. 

[0 0 0 2] 

[0 0 0 3] ^Scogf Stfflf x ^ttJf Mttii 

^■^l— h (Stanford Research Institute ) (D^— . X 
- Xt!>h (C.A.Spindt) fcfccfcS^V— ^ ^ 
T^fy-i H yjz?yi?X ( Journal of Applied P 
hysics) CO|g47#, 12^, 5248-5263H (1976^123) 
lc5S*StifcW?S«e«cJ:D^ftT*0, x-f^. x 
7. ^Wf CH. F. Gray) ^K£oT*IS#f'F?g4, 307, 
507 -^KX^4, 513, 308 ^fcBI^SnTV^o 
[0 0 0 4] H121t 1 ^©«*»taS»»«<0*** 

©jifcn«ttfc»*s*u tt»*Hia!?&i»«5o©«3a© 
©±jciiy-h««53**«[»*nTir^. ^^><t-5^« 

/Slcfc^T, *#»tBa!»BW0ty-h«a53i:©IH 

[0 0 0 5] R#flMffl»Ra50<B«»£LT«* *>'J 
n> (Si) ©ffi, ^>?Xr> (W) , *V7t> 
(Mo) #<D&JRrt*ffl^S*U «^&fti£R£3'ttSfc 


(2) »«¥5- 1 9 8 2 5 3 

2 

[0 0 0 6] H13I1 4B©tS6*flD«»ttaaW?»© 
«!J5jE*SbTVi«. H12fcH«fc, S^ttiUSIABS 
60©«ia©*«««61©±JCj*BM62*t»ri6*tl» 3S 

K«M62©±fctty-h««633»««jianT^*. s 
ftffmmftfiWfftfca&ir-fes/^A (cs) xi* 5 

>^>A^7-f H (LaB. ) «OJ:5fcft*H» 
10 tfffil>Rj*fttt£&RattaJI60a ***J«3hTV>S. 

HP*, «JMfcujffl»Ra6owu affima6i<z>inigB6ia t 

[0 0 0 7] 

[*M**<!l»l/J:5i:"r*RB] Vfrl,teifi&. Hi 2 

ics-rfi^owiwfcifliia^-cH:, RjiRuaftRa 

50£LT^>^X^> (W) , ^EU ^> (Mo) , ^ 

^> (Ti) *«DttiHjft^jR«ffiv^«^ cne><D# 

a? SB, *>^X^>##H3eV, ^U^7 s >3Wfi4.2eV 

[0008] 1 3 {cs-raae^tisftfflaitt? 
■rerau m#&ffi§!»i&a«:£Ji60a oftvHRtt* -t 

(Cs) £fl!V>!fc»&»2.1eV. ^>^>^\^1t 
F (La Be ) ftffi^fc»£fi2.7eVi*<*<, 

«sn60a ®a»a:s««a6io«»^©!isBa*os 

^©xattaencjt^tts^fc**^*:*. ps*<z>m 
[o o o 9] seoT, *mi\t±mmntii&BVLis* * 

40 [0 0 10] 

K:Rjt6*i^^aME«aic««Wte»*snTVi«*« 

rt^n&aR^RJfstaswRatftRAfcRffttffla 
ifitsot, «fltttua»tta&«j£-r'&RX« a 

»»fflffl»R«©*SB tlPl^oT** fc« JUTS cfc 5 
50 [0011] 
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(3) 

3 

VHft^U^x^ (Mo) , 5-9 y (Ti) ^<D&& 
[0 0 12] 

mmm\ ^mm^n^mm^m.<n-%mm\z 
[ooi3] ant ^cjewicwsmsttfflsia^so 

[0 0 14] 011:^^1:, ^U3>aK««io± 
fl:*Jliib WMSti, HtcM-hg&tcgHfc^vJIiic 

[0 0 15] 0 2 il^-fcfc^l^ «#*ffi3!»tt*ll<D 

to«t»S:H12*t»ri63n. 3Efc«lftlI120±^tty- 
h«ai3#8UB*nTV>*. y-HSajgi3©_h#t;:te 
KaWI8S^M/T7y-Ht|«14jSS«fl6$nTVi«, 

[0 0 16] **JB«Ttt. re«#©«#ftffl£!ftl£a 
lite, J6«**»gd=tt0. 8 um, »Sh=»l /im 
T»flS$tl, &«mai0fc*JP2 t 1 =»0. 7 5mmT 40 

je/ssnT^s. «Mi2j4»a t 2=»o. 7 

5wm1?»jSSn, y-h^®13«j?$ t 3=S&0. 5 

/imtM^n, 7/-F«ai4fcs«««io£<onott 
[0017] ^ftwicfcswj^ftfflaia^isfcin 
Mrit3n&©T, aifi-rsjc^fc, ft«s«E£tt»r* 

«*ttffla!»B«llttftfls^^>»llc 
, ^*>fiHfc;tt«llb Rtf 3=-* >*lla ««aisnfc 
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4 

ttHllb t©IB» ^^>Plla t^>Rfl:*llb OH 

fc, ?^>Siia *6iHI©«fls^>JBiic tcantr 

[0 0 18] &tc, H«#iHlxT±E3MM®*»tttli 

[0 0 19] H3tt, H 1 CD«»ffiasm?®^KiSX 

[0 0 2 0] 0. 7 5mmSK©J|t$WfiWtt 

( 0 . 0 1 Q • cm) ©5/ r J3 >S&S&10© -tg&SM 
*«ttl 1 0 0"C-Cl»Kfl:Sn, »0. 75^mC0i?$€: 
WT^-Kftv'Unv (Si0 2 ) 0tBfl»12*f«£3 

ns, Htc »»bi2©±k, *v?T>&miz<kr)j& 

SftO. 5 umC0y-hSffil3i:^:^l^S^tf-A^ 
ai3©JBO±fc»Sfil/imOlx^Xh (ta^it^) ffi 

K^T^n-;u-ca«sn, ^eu^>±icag*5i M 

mOX#y hBP«*<«J5R^tl5. WzmuffiO*: 'J 7 
x>*RliRtW8aUi)WMittfcxyy>^tu IKS 
J$2 /im©n»HP«15**S«tt«10<O±t»J«Sn 

-h«ai3ifc*JB#7>^*!y hSttT, 0 3 (A) 
It, »j|»Jil2tbT-Kft>'U=l>*tfflV^nfc^ H 

[0021] 03 (a) <Dto&»tfix&mmmn 
wzttmztu «it#©^ua>K««aio#R»Bip 

ai5©tt*+*«ltUTIsrtE*nT, 0 3 (B) Z>5g=EP 

\zm&ztu n»BBP«i5<oisg)W±*e£/h^<a:* 

<fc3tC7;V^-OAH6^M$nT, 03 (B) tC^K 

[0022] n»«p*Bi5s^UT, staf* 

u n >a««aio±(c«jiLftffia[»»aii* t »dGsn 
^ 03 (o \z^-?£ o \zwmm p^5^ 
UTiij^ttfflaiftisawRs^aiBfcs-r^rRi*^*? 
if-Aasa-r*^, «#ftua!»Ba»»©*tt!iiid 

^»ja6SnTn^BBP«15©iSS««»irt«^U 
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(4) 

5 

l6Rtf*6«JBHd S»*TS;:tCJ;oT, 0 3 (D) 
5 0 0 0«©«*KfflS!»l»ail3WJBl 0 /imCOKBlT? 

[0023] m4\zttz:t<7-*> 

(T i) ©^JRaKESeOiKft?^ (T I C) <D&m 
DT^VJllla £3K»U 2O©3K»iR20, 210) 10 

fflS!»l»«110»±a^»J5j6bfc. «U ^> (Ti) 
C!>*JR«*iB20<3!>ftt>OJC, v^zin^A (Zr) , ^ 
U^> (Mo) , A7=9A (Hf) «®&jR3K«A 

sfflviT«>cfc<, *&. mtT-py (no ©&mi$ 

[0 0 2 4] H5i:, XfzmMlz&zmRMmmmTM 

tftsfewtisa^ttmaim^st*^, isms*: 

WE £ 14 7 / — F 14 £ Sffi€SslO <h O ffl fcfilill * tl 
[0 0 2 5] IB-9A1 ~A3 T^bfcftJIW4*S8JB*lfc 

fc> is^ai -A4 \t*n?n. «jfcttms!ft»«0*t 30 
[0026] H5fc^r«i«tt, ssmffiio^ms^s 

2pfcS«m*Bl0<ty- h«ttl3i:©IHIir 5 0 VOIEmjE 
V2 £TOnb (H2#RS) , 7/— F««14£S««« 

H*^986^<t5ta3fc«|OBi«A4 14* 1M£®BE(D 
H«*t»3 OOVT^O, #*ft«<Jt>H«Al - 

A3 \i % »fls«EE©H«**»l 0 0 V~l 5 0 VTS 40 

<0 tfc*H»fij« \Z «t 5 1> <BT* 5 . 
[0 0 2 7] HS#BabT*2©*JS«fc^^T 

[0 0 2 8] 0 6*4, *«Wc«*«lfcttUS«^«0 
[0 0 2 9] ^U3>»oaK«S30O±lCtt, 1^61: 
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6 

ft«*tt©db«30a *«*ftfc»JEfiSnTVi5 (H*lo 

Eft«»tt©«*ttfflffl»ift«3i^»risanT^*, 

dLffl$30a Ri;«JMJ[fflS?W»«31©»ttttl!3ft«» 

ffiwc^r* 5 < ts&j&kx v vim 

[0 0 3 0] »*IFttiiia7frl!Mi310JEffia« 79 >M 

31a T»J*3nT*0, ?*>JB31a o±k:mu &m<D 

[0 0 3 1] ^tC, H7*#JHbTH6fc3RLfc«Jfctt 

4mmflDfi»tS (0. 0 1 Q • cm) OS/U3>SR« 
ffi30_b£iKJl 1 0 0*CT?j|ftKftiU »**t»0. 2 Mm 
OX«{fc5/U3> (S iOa ) JB£*J6fcf*. 
^<D^<D±tCl/v f Xh&*5Jl /imOKTitU *^ 

>vx^32*»jai,fcSk VS?X h&#«*jrc»* 
U 07 (A) fca^fc 5 

[0 0 3 2] T7y», BIMfctfftRii&iSfcXy 

^*>h£LTfflv>xyy>i/ftfr3fc, H^>SS 

tttt3o±3^s*an, ^7 (b> t-^-r^^twEft^ 

Odb8830a ^M^ns, #C^T?, 7!y^R^!yft7 

U H7 (C) iC^T«fcPtCES^ffll«CDiO]gg30a 3»««* 
Sffl^l?&^ffi31C0S^:tUT^^nS« Si, £GD«tDlzg 
«!6«<Odb6P30a tt. ^K^U^A, < y^nt:;P7 
- 7;U* U B-&«fc cfc ^5 S^X y^>^ 
R I EWoH^^Xy^^yjCi^TfeJ^drt'SJia:*) 

[0 0 3 3] «i|t»fflai»|»«31©aft-e*SCia30a 
C0±(C, X^y*U>^»fcJ;0«5fi-rs,t'5fc«»fl[ 
fflffl»»«31©«»**J*K*tU 0 7 (D) lC^r«fcd 
ft«#ftfflS»»a31**J«T*ftB**»JSfiS*lS, 

Sn, SJS*Xil/T7;V=f> (Ar) , (CH 

i^taftw> (Tic) ©SHRsWjgjsans. 
[0034] Ejs*x©a-&jtsMiW'rs2: 

^&\ztez&v\zm&&&mmmz&fc2^T7?> 

KflS«WB31b 3^dE«sn, a^i^^fi:^^>^3ic 
5Mfttas!»»«3i©«±afc*jEKans, x/v^ 

^-yyhtl/tlt (Ti) <0«t)D(C, ^ 

n-^A (Z r) ^^e»J^> (Mo) , A7 = D^ 
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7 

(Hf) *©&JR£fflV»Tfe<kV>. SJStfXte* 

[0 0 3 5] 3fcfc. 0 7 (E) tC^-T<fc 5 (IfglMI33& 
t*y- h«S343»«Bg#Ht«©«»ttUffl»»«31<Z)H2l 

[0 0 3 6] ClO8B2C0*li«fc45^T'b, £1<Z)%K 

[0 0 3 7] ±mLtc%mm\z&z>mRtkmmtt&Mv> 

mm\Z-D^T\$* CVD, MOCVD§©gMSi£^ 

ttffla!»ift«©j»!Rfc^viTfeE3ft«i*jRjciasnst> 

[0 0 3 8] *3BWfc«fc*«ffttBiSM?« 

[0 0 3 9] 08H ifcSSWKWfrSajfcttfflSWPJH 
fl!)»3©*lfi«^-r¥WISI"r*D* *ft*tR49±fcX 

JKM ± 3 tfJ^#li;S<Z>*¥Br®#ljg ft »-J- 0 8 
©A«IS*¥HJKHBrTr*S. xSy^fltofiEaH;:^ 
> (Ti) JB41 a A**!)* XffifciiW<fcb&a«V>L£ 
(N) fttf^SK&S^^^ftftttJflftSftJB 
41b 0, SJKWfcftfW 1 ^ (TIN) H41 

c * * «fc -5 fc^»C»»*X *y9tS4l 

^ffiCD^a^7fS]0»r®#|jaft^-r0 9 CO«8C - C \Z&tf 

is^ < fc b & l fc ^ < & & «t ^ fc* 

[0 0 4 0] ^sfiwottWjettrosjj-ttmatWiF-fi 
H8ic*^r* ftttaxsy^aMioft^ty- 

h«44©Xyi;45©EHtSi *Uftm, 
«©R^3**844<0|BIBS2 &5(im* »B«I5y* 
«©jfe«B42tSffl43©E(BSs **5/im"C*?K 010 
|£43HT\ X5 y^SB41<OJ*SS4 **0. S^mTfe 
S. 

[0 0 4 1] *£ffiM®Stifi*&&KOTr*. H 
1 1 k 0 8 ©ttirauM^o^iass-J-H s 

<DBB - B K^tSSHBfflHSrffiHT**. 
[0 0 4 2] ltV*b\Z+ (S i Q 2 ) SS49±(C^ 


(5) #^5- 1 9 8 2 5 3 

->&»J*U 011 (A) Offiig&fiSo 
-><7)tfbffl48±{CX/Vy ^ U >if mz*y)79 >cfc 
S«fc»»fliX5y^«i:ja5»40&»J*L, B 
HF (7y8W7^ft7>t-^AS&i) ICJ; DTK 

ax«©*-f Hxy^^ysfr^iai i (b) offimz 

&\Z, T)V3y (At) &7>*X7 (NHs ) 
^^>»Ma»oaflsK**»5 0 0-900^ 

©»ia-effv\ ^JK? 6 &^@4i^Mtc^b^^> (Ti 

N) JB***KU 011 (C) (DmfeZ&Zo -CO^ 
£\ XAy**-yyMi, ^> (Ti) aJWcfe. 
y^az^A (Z r) , ^EU rf'fy (Mo) ^"Cfe^ 
<> E^tt/fXttT^^-TtO^teOfc, ft* (N. ) 

[0 0 4 3] Btf7*hXyf>^PtXS 

sn, 011 (d) oM^uen. «»tt(Hffl« ; f« 

[0 0 4 4] 

wars 3 ft^3T^^$ n&«JMftfflffl»»« t &*rr 

«)BIB©JI!UIB3RS*fi<aiA.S^t« s T!*«. ^fc, S 

[0 0 4 5] ^ntc^fcoT, «^ttffl«BE3WKT**u 

[0Wcojgmftlft9i] 

[01] iMeafcttsajfttfflffla^s©— 

[0 2] *»9llC*S«#ttffla« : 3 & «©l^©«** 

[0 3] 01 ©«JHJ[lHll« J f-3B©»jftxeft^i"fllffi 
50 erM0-C^^ o 
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(6) 


10 


[04] m 1 0«IM*ffll!»Btt0B3»l«:iBfi*ffi«* 

[0 6] **g8K«5«ffttfflS« : P«©*«>*K* f i© 


^5-198253 
[010] 0 8 ©«IMfttHSI« : PiRS«"rS«fflH>rM 

111] 08 com^iSffl^s^aioKigxgs^'rffli 


[012] ttjfcomsitaaHS^Ko-womjwtfflii 
[013] ^©witiflaiaTJHotttowcoaj^ifcUj 

10 10. 30 


[0 8] *&mzmz>nRikmMm^M<D%3<DmmM n, 31 wnkasmnat 

S^-r¥ffiHtr*«>. lla , 31a 

[0 9] HSOWffttfflai^iH©*^*^©*^^ Hb, 31b 7^>«flSlMB 

-rgS$¥ffi#rM0T&£><, He , 31c 
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[03] 


[04] 


[08] 
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